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SATURDAY, SEPTEMBER 13, 2014, 5:00 PM–7:00 PM www.jacctctabstracts2014.comUpon univariate analyses, baseline ofﬁce systolic BP (p< 0.0001) and BMI (p¼0.014)
were identiﬁed as signiﬁcant predictors of a BP response after 6 months. Obese pa-
tients with a BMI of 30.0 had a signiﬁcantly lower BP response after 6 months
(-8.9  18.8 mmHg) compared to normal-weight patients with a BMI  29.9 (-20.1 
24.9 mmHg; p¼0.013). Importantly, stepwise backward regression model revealed
baseline ofﬁce systolic BP (standardized ß¼-0.46; r¼-0.47; p< 0.0001) and BMI
(standardized ß¼0.21; r¼0.95; p¼0.019) as signiﬁcant variables for BP response after
6 months. The other variables remained insigniﬁcant.
Conclusions: Hypertension severity and BMI are important predictors of BP response
to RDN. BP reduction after RDN is, in fact, more pronounced in patients with lower
BMIs. These ﬁndings may help in patient selection.
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Background: Percutaenous renal artery denervation has been shown to decrease
blood pressure among patients with resistant arterial hypertension. We present in this
review a meta-analysis of all randomized controlled trials evaluating effectiveness and
complications of catheter-based RDN for blood pressure control in patients with
resistant hypertension.
Methods: Pub Med, Chocrane and Scopus were systematically searched up to May
2014. Primary outcomes were 6 months reduction of ofﬁce systolic and diastolic blood
pressure. Secondary outcomes were 24 hours systolic blood pressure reduction, more
than 10mmHg systolic blood pressure reduction and MACE (death, stroke/TIA, and
AMI). We used Fixed or Random Effect analysis using the Cochrane Handbook of
Systematic Reviews.
Results: 3 RCTs provided a total of 651 patients; 415 inthe RDN groupd and 236 in
the control. Ofﬁce systolic blood pressure decrease of 18.29 mmHg and 6.83 mmHg
mean diastolic reduction(for both p < 0.05). A strong trend in the 24-hours systolic
blood pressure mean reduction -10.99 at 6 months and signiﬁcantly more patients
responded to the RDN therapy presenting with  10 mmHg systolic blood pressure
decrease (for both p ¼0.05) without any MACE.Conclusions: Resistant hypertension treated with catheter-based RDN respond
better to blood pressure reduction and with sustained control without carrying
signiﬁcant kidney and cardiovascular complications. It is yet to be determined if
some RDN catheters are capable to provide more concise results and therefore lead
to better procedural outcomes. Therefore more randomized clinical data are
warranted.B122 JACC Vol 64/11/Suppl B j September 13–17, 2014TCT-416
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Background: Renal denervation interrupts the sympathetic pathways to the kidneys
and therefore may decrease blood pressure. This technique is increasingly being
evaluated for the management of resistant hypertension.
Methods: All the available electronic databases were queried for studies on renal
denervation for resistant hypertension. Studies that had a minimum follow up period
of 6 months were included. Meta-analysis of the weighted mean difference of pre and
post renal denervation blood pressures was performed using random effects model.
Results: A total of 18 studies met our inclusion and exclusion criteria and were
included in the ﬁnal analysis. Ofﬁce blood pressures were reported in 16 studies, while
ambulatory blood pressures were reported in 7 studies. At 6 months, post renal
denervation, the ofﬁce systolic blood pressure decreased by 25.2 mm Hg (95% CI,
24.7 – 25.7 mm Hg). Ofﬁce diastolic blood pressure was lowered by 9.6 mm Hg (95%
CI, 8.1 – 11 mm Hg). The ambulatory systolic and diastolic blood pressures also
decreased by 12 mm Hg (95% CI, 4.4 – 19.7 mm Hg) and 6.5 mm Hg (95% CI, 3.3 –
9.5 mm Hg), respectively. At 1 year after renal denervation, the ofﬁce systolic blood
pressure was lowered by 24.6 mm Hg (95% CI, 21.9 – 27.4 mm Hg). The ofﬁce
diastolic blood pressure was decreased by 10.7 mm Hg (95% CI, 8.4 – 12.9 mm Hg) at
1 year follow up.Conclusions: Renal denervation effectively lowers both systolic and diastolic blood
pressures in subjects with resistant hypertension. The blood pressure lowering effect
appeared to be sustained at 1 year after renal denervation.
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Background: The Paradise Renal Denervation System (ReCor Medical, Palo Alto,
CA) delivers ultrasound (US) energy to perform circumferential denervation of the
renal sympathetic nerves. The REALISE trial is a French post-market study in
moderate resistant hypertensive (RH) patients with active hypertension medication
management. Six-month safety and effectiveness data will be presented, as will
MSNA data collected in a subset of patients to evaluate the ability of US denervation
to down-regulate sympathetic activity.
Methods: The REALISE trial is a prospective, single-arm, open-label study. The
study enrolled patients with ofﬁce BP >140/90, conﬁrmed by ambulatory measures,
and on a minimum of 3 medications. Patients were treated with up to 3 US emissions
bilaterally. All patients underwent CT-scan or MRI at baseline and follow-up to assess
the renal arteries. Ofﬁce and ambulatory BP measures and changes in medications
were recorded at regular intervals. MSNA was obtained in ﬁve patients at baseline and
post procedure.j TCT Abstracts/Hypertension Therapies Including Renal Denervation
www.jacctctabstracts2014.com SATURDAY, SEPTEMBER 13, 2014, 5:00 PM–7:00 PMResults: Twenty patients were enrolled and treated with the Paradise System. The
mean age at baseline was 54  9; 81 % of the patients are male. The average number
of anti-hypertensive medications at baseline was 5.4. The majority (72%) of patients
were on spironolactone at baseline. 50% of patients had changes to their medications
in response to BP changes during the 6 month follow-up period. Mean ofﬁce SBP was
16718 mmHg and mean ambulatory SBP was 15714 mmHg at baseline. Of re-
sponders, the mean decrease in ofﬁce SBP at 6months was -4125 and the mean
decrease in ambulatory SBP was -2722 at 6 months. At 1 month, MSNA decreased
by 17%; the decrease in MSNA correlated with a decrease in BP 10 mmHg in 4 of
5 patients. The most commonly reported adverse event was procedural-related pain.
There have been no reports of new onset renal artery stenosis.
Conclusions: The REALISE trial demonstrates that blood pressure can be safely
reduced in patients with moderate resistant hypertension. Ultrasound renal denervation
may provide beneﬁt in a subset of patients despite active on-going medical
management.
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Background: Despite the widely discussed unfavorable outcome of the Symplici-
tyTM HTN 3 trial, several independent trials and registries have shown a blood
pressure (BP) lowering effect in the majority of patients treated with a renal dener-
vation (RDN) device. So far, current available data are almost entirely based on the
SymplictyTM Flex System, a second-generation RDN device. Although well estab-
lished and approved, it revealed several limitations like high time consumption, high
rigidity and often a more or less random ablation pattern. The next generation Sym-
plicityTM Spyral device has been designed to overcome many of these shortcomings
by using multiple electrodes strung on a helical shaped catheter. However, the
question about the effectiveness of the new system still remains.
Methods: Our study carefully investigated the ABPM response to RDN in a cohort
of 29 consecutively treated patients with resistant hypertension using the Spyral
device. Baseline values included a mean age of 67 9.8 years, BMI of 31.3  4.4
Kg/m2, 48% women, 56% diabetic, 29% coronary artery disease and 5.4 1.2
antihypertensive medications. A 24h BP monitoring was recorded in every patient
24h before as well as 24h and 3 months after RDN. BP readings were then averaged
according to daytime (7:00am-22:00pm), nighttime (22:00pm-7:00am) and 24 hours
intervals. All data were statistically analyzed using mixed models with repeated
measurements.
Results: In treated patients mean averaged systolic 24h BP was reduced by 14.54.6
mm Hg (p< 0.005; n 29) during the ﬁrst 24 hours. A similar effect on diastolic BP was
observed: 4.92.26 mmHg (p< 0.05). First analyses of 17 patients reaching the 3
months follow-up visit reveal a sustained systolic (7.32.39 mm Hg, p< 0.05) as well
as diastolic (4.84.46 mm Hg, p< 0.05) ABPM reduction, without further decrease –
on the contrary a slight relapse to higher BP was seen.
Conclusions: Using the multi-electrode SymplicityTM Spyral renal denervation de-
vice did not only improved steerability, ablation pattern and procedure time. It also
seems to show a signiﬁcant immediate as well as persisting reduction of systolic and
diastolic ABPM.
TCT-419
Ethanol-Based Renal Sympathetic Denervation: Current Approaches
Tim Fischell1
1Michigan State University, Kalamazoo, United States
Background: Ethanol (EtOH)-induced renal sympathetic denervation (RDN) has
been described. We compare the results of percutaneous vs. endovascular infusion of
EtOH.
Methods: MR-guided injection of 5 or 10 ml of EtOH per renal artery to the peri-
arterial space was performed in pigs, with 4-week renal norepinephrine (NE) and
histopathology data. In the same model, the Peregrine System was used to infuse
0.15, 0.30 or 0.60 ml of EtOH to the peri-vascular space of each renal artery. His-
topathology, NE assay and immunostaining were performed at 2 weeks and 3 months.
In a clinical setting, a CT-guided injection of EtOH (10 ml) was reported, and a safety
and feasibility study (18 patients) is ongoing with the Peregrine System (0.30 ml
EtOH).
Results: In pigs, 5 or 10 ml MR-guided EtOH injections yielded NE reductions of 0%
and 53% vs. controls. The 5 ml EtOH produced no changes in renal nerve histology.
The 10 ml injection resulted in neural degeneration, perineural ﬁbrosis; hydro-
nephrosis and kidney adhesions were observed. By comparison, pigs treated with
micro-doses (endovascular) of EtOH, renal NE, neuroﬁlament protein and tyrosine
hydroxylase were all reduced in a dose-dependent manner, and circumferential
sympathetic nerve injury (2–10 mm depth from intima) was observed at all doses.
Renal NE dropped by 58%, 78% and 88%. No signiﬁcant vascular wall changes or
other systemic or anatomic pathologies were reported. The patient treated with CT-
guided injection of EtOH (10 ml) ofﬁce blood pressure (OBP) and ABPM were
lowered by 29/14 of 15/8, respectively, at 4 weeks, with no adverse anatomical
changes. No adverse events and either no pain or transient pain (< 2 min) were
observed with the Peregrine System using 0.3 ml EtOH (18 patients). At 4 weeks, theJACC Vol 64/11/Suppl B j September 13–17, 2014 j TCT Abstracts/HyOBP dropped an average of 27/11, while antihypertensive medications were reduced
from 3.2 to 2.1.
Conclusions: EtOH delivery into the periarterial space appears to be safe and feasible
for RDN. In preclinical testing, micro-volumes delivered via a specialized endovas-
cular catheter enabled a superior treatment than a percutaneous technique. The ob-
servations of minimal pain, safety and early efﬁcacy with this approach in a clinical
setting, are encouraging.TCT-420
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Background: Catheter-based renal artery denervation therapy has become established
as a therapeutic option in patients with resistant hypertension. We further investigated
the safety and performance of the next generation EnligHTN Renal Denervation
System (St. Jude Medical) in patients with drug-resistant hypertension.
Methods: The EnligHTN Renal Artery Ablation Catheter has 4 electrodes attached on
a basket mounted at the tip of the catheter. The next generation EnligHTN RF
Ablation Generator utilizes a novel algorithm for the delivery of 1 minute of radio-
frequency energy, optimized for simultaneous delivery of therapy through all 4
electrodes, with an interactive, intuitive user interface. Renal denervation was per-
formed on 39 patients across 6 centers meeting the following inclusion criteria: 18-80
years of age, a systolic BP 160 mmHg, an average daytime systolic ambulatory BP
135 mmHg, on three or more antihypertensive agents (including a diuretic). Renal
artery CT angiography was repeated at 6 months in all patients.
Results: To date 37/38 patients have completed 6-months of follow-up post proce-
dure. No serious device or procedure related adverse events have been observed as
adjudicated by an independent Clinical Events Committee. There were no clinically
signiﬁcant changes in renal function through 6-months as observed in eGFR, serum
creatinine, cystatin C, or urine albumin-to-creatinine ratio. 6-month ofﬁce (and
24 hour ambulatory) BP reductions from baseline were -25.2/-7.3 (-8.2/-2.0) mmHg,
which were statistically signiﬁcant except for the ambulatory diastolic reduction.
Renal artery denervation procedures were performed successfully in all patients, with
an average of 4.33 ablation sets and 15.85 ablations performed per patient. The mean
total ablation catheter insertion-to-removal time was 22.38 min and mean ablation
time was 4.33 min per patient.
Conclusions: Accumulated 12-month results from all sites will be presented. After
6-months follow-up in this ﬁrst-in-human study, we conclude that data demonstrates
the next generation EnligHTN Renal Denervation System continues to be safe, rapid,
and effective in the treatment of patients with drug-resistant, uncontrolled
hypertension.TCT-421
Renal denervation in hypertensive patients: effects on neurohormonal activation
and cardiac natriuretic peptides
Marco Ciardetti1, Luigi E. Pastormerlo2, Cataldo Palmieri3, Michele Coceani4,
Claudio Passino5, Michele Emdin6, Sergio Berti7
1Fondazione Toscana Gabriele Monasterio, Pisa, Italy, 2Fondazione Gabriele
Monasterio, Ospedale di Massa, Pisa, Toscana, 3Fondazione Toscana, Massa, ID,
4Fondazione Toscana Gabriele Monasterio, Pisa, Tuscany, 5Fondazione Toscana G
Monasterio, Pisa, Italy, 6Fondazione Toscana CNR, Pisa, Italy, 7Heart Hospital-
Massa- Fondazione CNR Reg. Toscana G. Monasterio, Massa, Italy
Background: Renal denervation is a emerging treatment in patients with resistant
arterial hypertension. Neurohromonal activation (catecholaminergic and renin angio-
tensin aldosterone systems) play an important role in hypertensive patients; B-type
cardiac natriuretic peptides have been demonstrated as useful biomarkers of both
neurohormonal activation and cardiovascular overload.
Aim: To investigate effects of renal denervation on biomarkers of neurohormonal
activation and NT-proBNP serum values.
Methods: 6 patients with resistant hypertension (mean value >140/90 mmHg at
24 hours blood pressure monitoring despite use of three or more antihypertensive
medications) underwent renal denervation. Norepineprhine (NE), plasma renin ac-
tivity (PRA), aldosterone (A) and NT-proBNP were collected at baseline (B), 1 day
(1D) and 1 month (1M) after the procedure. Patients underwent 24 hours blood
pressure monitoring at B, 1D and 1M after the procedure. Any change in antihyper-
tensive medications was made after the procedure.
Results: All procedures were performed without complications. Mean age 64  12
years (range 43-75), 5 patients males. Diuretics were used in 6 out of 6 patients.
Systolic (1386 at 1M vs. 1508 at 1D and 1516 mmHg at B, p< 0.01), diastolic
(7310 at 1M vs.7912 at 1D and 8112 mmHg at B, p< 0.01) and mean (946 at
1M vs. 1027 at 1D and 1056 mmHg at B, p< 0.01) arterial pressure values, allpertension Therapies Including Renal Denervation B123
